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Low Cost Migration to a VOIP System 

Technical Field 

The present invention relates generally to methods of and apparatus for redirection of calls in 
5 communications systems. More particularly, although not exclusively, the invention relates to 

dynamic redirection of incoming telephony calls and subsequent recordation and forwarding of 
associated voicemail. 

Background Art 

In standard Public Switched Telephone Network (PSTN) systems, it is well know to manage 
1 0 incoming calls using a PABX to transfer calls to the intended recipient. Figure 1 is a simplified 

schematic diagram of a prior art Enterprise context where an enterprise 11 has a PABX 12 
which routes incoming calls 1 to telephones 13a, 13b etc. Details of the operation of the PABX 
are not discussed in detail as they are considered within the knowledge of one skilled in the art. 

When an incoming call 1 is received from the PSTN network 10, the PABX 12 diverts 2 the call 
15 to the required extension. If the phone 13 at the extension is unanswered, the PABX 12 

switches the call to the voicemail system 14 whereby the caller is invited to leave a voicemail 
for the intended recipient. In most enterprises the telephones are standard analog or digital 
devices. 

In enterprises employing an intranet, voice-over-IP (VoIP) phones may be used with enhanced 
20 flexibility. This situation is shown in Figure 2 where a call 1 is received by way of a standard 

PSTN network 20. However, in this case, communications within the enterprise 24 are effected 
by specific VoIP phones 22a, 22b etc. The VoIP gateway 21 receives the incoming call 1 and 
depending on the intended recipient, transfers 2 the call via the intranet 25 to the required VoIP 
phone 22. Communication over the intranet 25 is via TCP/IP data transmission as is know in the 
25 art. If the incoming call is unanswered, the call is diverted to the voicemail system 23 and a 

suitable notification sent to the recipient's VoIP phone. 



While such VoIP systems present significant improvements in flexibility, dedicated VoIP phones 
are more expensive than standard PABX devices, such as analog or digital telephones. It would 
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therefore be desirable to provide a system which not only provides for efficient call and 
voicemail handling analogous to the VoIP approach, but one which is backwards compatible 
with legacy telephone systems. It would also be desirable to provide a telecommunications 
system which is adaptable to systems having existing disparities between the technical level of 
an enterprise IT infrastructure and its telephone system. For example, such a disparity may 
occur where an enterprise has an intranet, and retains a legacy PABX-based telephone system. It 
is a further object of the invention to provide additional functionality which leverages the 
functions of VoIP systems when coupled with an intranet and standard PABX-based systems, 
particularly in the context of voicemail handling. 

Summary of the Invention 

One aspect the invention relates to a method of call management including the steps of: 
receiving an incoming call; 

transferring the call to an intended recipient device; 

if the recipient device does not answer the incoming call, transferring the call to an 
intranet gateway; 

if the intended recipient is logged on to the intranet or otherwise accessible on the 
network, the intranet gateway determining the network location of the intended recipient and 
transferring the call to the intended recipient; 

if the intended recipient is inaccessible, transferring the incoming call to a call 
recordation system. 

Preferably, the intranet gateway is a VoIP gateway. 

If the intended recipient is accessible, the call is preferably routed to a network address at which 
resides hardware which is adapted to allow the call to be received by the intended recipient. 

If the intended recipient is inaccessible, the call is preferably routed to a voicemail system and a 
notification sent to the intended recipient. 

Preferably the transfer of the call to the intended recipient is performed using a standard PABX 

communication with a plurality of telephones. 
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The hardware residing at the intended recipients network address may correspond to a software- 
based VoIP phone. 

The software-based VoIP phone may be running on a computer, laptop, PDA or similar device. 

In an alternative embodiment, the VoIP gateway may transfer the call to the intended recipient 
via the Internet. 

In another aspect, the invention relates to a method of call management including the steps of: 
receiving an incoming call; 
transferring the call to an intended recipient device; 

if the recipient device does not answer the incoming call, transferring the call to a call 
recordation means; 

intercepting the call and transferring the call to an intranet gateway; 

if the intended recipient is logged on to the intranet or otherwise accessible on the 
network, the intranet gateway determining the network location of the intended recipient and 
transferring the call to the intended recipient; 

if the intended recipient is inaccessible, transferring the incoming call to a call 
recordation system. 

In yet another aspect, the invention relates to a method of call management including the steps 
of: 

receiving an incoming call; 

transferring the call to an intended recipient device; 

if the recipient device does not answer the incoming call, transferring the call to a call 
recordation means; 

intercepting the call and transferring the call to an intranet gateway; 



HP7001 11202 22/08/2003 



4 



if the intended recipient is logged on to the intranet or otherwise accessible on the 
network, the intranet gateway determining the network location of the intended recipient and 
transferring the call to a physically proximate recipient device based on localisation information 
correlating to the physical location of the network connection with said proximate recipient 
5 device; 

if the intended recipient is inaccessible, transferring the incoming call to a call 
recordation system. 

The invention also relates to a computer system adapted to carry out the methods as 
hereinbefore defined. 

1 0 The invention further relates to a telecommunications and networking system adapted to carry 

out the methods as hereinbefore defined. 

The invention also relates to a memory storing a computer program for causing a computer to 
carry out the previously described methods. 

Brief Description of the Drawings 

1 5 The present invention will now be described by way of example only and with reference to the 

drawings in which: 

Figure 1, as described, is a block diagram of a prior art PSTN and PABX system; 

Figure 2, as described, is a block diagram of a prior art voice over IP system; and 

Figure 3 is a block diagram of a legacy PABX system integrated with a dynamic VoIP voicemail 
20 switching system, in accordance with a preferred embodiment of the present invention. 

Detailed Description of the Drawings 

Figure 3 is a block diagram of an exemplary system, installed in an enterprise 3 1, for dynamic 

call management. The enterprise 3 1 is in the form of an intranet or other form of network which 

allows users to carry out the usual network functions such as sending/receiving email, accessing 

2 5 files etc. However, the enterprise 3 1 retains legacy equipment such as standard telephone units 

33a, 33b etc. When an incoming call is received from the standard PSTN network 30, the call 

management system operates as follows. 
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The incoming call is received via a PSTN network 30. A standard PABX 32 receives the call 
and attempts to transfer it to an intended recipient at the allocated device 33 of the intended 
recipient. In the embodiment shown in Figure 1 , the recipient devices are standard telephones. 

If the intended recipient does not answer the incoming call, the call is transferred to an intranet 
5 gateway. In a preferred embodiment, the unanswered call is transferred to a voicemail system. 

However, this call is intercepted by an intranet VoIP gateway 34. 

The gateway 34 then determines if the intended recipient is logged onto the intranet or is 
otherwise accessible on the network. If the user is found, the call is translated into a VoIP call 
and the intranet gateway transfers the call to the intended recipient at the network location 37 of 
10 the intended recipient. Normally, the user will have logged onto the intranet using a computer 

that has a soft phone 37 and this functionality is used by the user to answer the call. 

If the intended recipient is inaccessible (i.e., not logged on), the call is released and transferred 
to a call recordation system. In this example, the call recordation system corresponds to a 
voicemail system 36. A voicemail message is left and a notification is transmitted to the user's 
1 5 telephone. In cases where the user may have been logged onto the network, but is using 

equipment which is not capable of receiving a VoIP call, in an alternative embodiment, a 
notification of a voicemail is sent as an email to the user at the network location of the user. 
Alternatively, a notification is sent via an SMS or similar means. 

The telephones 33 can be standard analog or digital phones as are currently deployed in the 
20 enterprise; telephones 33 can also be soft-phones that can be software-based VoIP-based 

phones, capable of running on a standard computer. To this end, the software-based VoIP phone 
may be run on a computer, laptop computer, PDA or similar device. Also, it is envisaged that 
VoIP functionality can be implemented on mobile devices analogous to mobile phones or hybrid 
devices. 

25 While the description herein has focussed on an enterprise-based intranet, the VoIP gateway 

may attempt to find the intended recipient on the Internet generally. Thus if the user is anywhere 
in the world logged onto the Internet using a VoIP-capable phone, a call can be transferred to 
him or her. 
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The system is extremely flexible in that it can be installed over the top of even a fairly primitive 
legacy telephone/PABX system. All that is required is the VoIP gateway and network 
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connection. The fundamental telecommunications infrastructure within the enterprise remains 
the same. Thus the method and apparatus provide a substantial extension in the functionality of 
the communications of the enterprise with relatively little added cost. 

From the caller's point of view, the process is entirely transparent. He or she dials the 
connection and is connected to the recipient wherever the recipient is located. 

In an alternative embodiment, the network has access to localisation information which 
provides the VoIP gateway with physical location information corresponding to the present 
network address of the user. The call could then be transferred to a non-VoIP telephone which is 
situated proximate the user. This variant requires an accurate rule-based determination of the 
user's actual location. However, it is envisaged that such systems would be feasible with 
network address geographical localisation. 

Further, as noted above, where the VoIP gateway is able to detect a user logged in on the 
Internet, the call can be transferred to virtually any geographical location. In this case, the user 
will need to have access to a VoIP-enabled device for receiving the call. Re-routing to a 
proximate telephone may not be possible as the VoIP gateway would need to execute an 
additional call to perform this operation. However, under certain circumstances the re-routing 
would be possible depending on the call forwarding capability of the VoIP gateway. 

The methods by which the VoIP gateway determines the presence of the user on the network are 
known to those skilled in the art and are analogous to those used by instant messaging services. 
For brevity, details of such systems are not discussed in detail. 

Thus, the method and apparatus provide a simple and cost-effective solution to the problem of 
re-routing calls to mobile users. It is anticipated that a legacy telephone system can be upgraded 
to this functionality with the addition of a single card/device acting as the VoIP gateway. Of 
course the users would need to have VoIP-enabled devices. However given that it is possible to 
provide such devices in software, this is a simple and inexpensive solution. 

Although the invention has been described by way of example and with reference to particular 
embodiments it is to be understood that modification and/or improvements can be made without 
departing from the scope of the appended claims. 
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Where in the foregoing description reference has been made to integers or elements having 
known equivalents, then such equivalents are herein incorporated as if individually set forth. 
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